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What is claimed is: 

1. A method of filtering a red-eye phenomenon from an acquired digital image 
comprising a multiplicity of pixels indicative of color, the pixels forming various shapes within 
the image, the method comprising: 

(a) analyzing meta-data information including image acquisition device-specific 
information; and 

(b) determining, based at least in part on said meta-data analysis, whether one or more 
regions within said digital image are suspected as including red eye artifact. 

2. The method of claim 1, further comprising analyzing pixel information within one or 
more regions suspected as including red eye artifact based on said meta-data analysis, and 
determining whether any of said one or more suspected regions continue to be suspected as 
including red eye artifact based on said pixel analysis, said pixel analysis being performed after 
said meta-data analysis. 

3. The method of claim 1, further comprising analyzing pixel information within said 
digital image, and determining whether said one or more regions are suspected as including red 
eye artifact based on said pixel analysis, said pixel analysis being performed before said meta- 
data analysis. 

4. The method of claim 1, further comprising analyzing pixel information within said 
digital image, and determining whether one or more same or different regions are suspected as 
including red eye artifact based on said pixel analysis, said pixel analysis being performed 
independent of said meta-data analysis. 

5. The method of claim 1, the meta-data further comprising anthropometrical data. 

6. The method of claim 1, said filtering being executed at least partially within a portable 
image acquisition device, having no photographic film. 
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7. The method of claim 1 , said filtering being executed at least in part as a post- 
processing operation on an external computation device. 

8. The method of claim 7, some or all of said meta-data analysis being performed on said 
image acquisition device. 

9. The method of claim 8, further comprising marking certain regions determined to be 
suspected as including red eye artifact based on said analysis for correction at said post- 
processing step on said external computation device, said marking being performed on said 
image acquisition device. 

10. The method of claim 7, some of said meta-data analysis or said suspected region 
determining or a combination thereof being performed on said image acquisition device, and 
some of said meta-data analysis or said suspected region determining or a combination thereof 
being performed at said post-processing step on said external computation device. 

11. The method of claim 1, a lens being used to capture the image, said meta-data 
information comprising focal length of the lens at the time of acquisition. 

12. The method of claim 11, said meta-data information further comprising focusing 
distance of the lens at time of acquisition. 

13. The method of claim 11, said meta-data information comprising effective sensor size. 

14. The method of claim 13, said actual red eye artifact being determined based on 
calculated expected size of said red eye artifact based on said meta-data information including 
said acquisition device-specific information. 

15. The method of claim 14, said calculated expected size of said red eye artifact being 
defined as a range with a density probability function, the range being calculated based on depth 
of field. 
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16. The method of claim 13, said calculated expected size of said red eye artifact being 
defined as a range with a density probability function, the range being estimated. 

17. The method of claim 13, said calculated expected size of said red eye artifact being 
defined as a range with a density probability function, said meta-data comprising 
anthropometrical data, and said range being determined by a statistical distribution of said 
anthropometrical data. 

18. The method of claim 1, said determining operation including a probability 
determination process based upon a plurality of criteria. 

19. The method of claim 1, further comprising: 

(i) adjusting a pixel color within any of said regions wherein red eye artifact is 
determined; and 

(ii) outputting image data to a printer. 

20. The method of claim 19, the pixel color being adjusted within the printer. 

21. The method of claim 1, said meta-data information comprising information 
describing conditions under which the image was acquired. 

22. The method of claim 21, said meta-data information comprising an indication of 
whether a flash was used when the image was acquired. 

23. The method of claim 21, said meta-data information comprising aperture at the time 
of the acquisition. 

24. The method of claim 21, further comprising analyzing pixel information within one 
or more regions suspected as including red eye artifact based on said meta-data analysis, and 
determining whether any of said one or more suspected regions continue to be suspected as 
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including red eye artifact based on said pixel analysis, said pixel analysis being performed after 
said meta-data analysis. 

25. The method of claim 21, the meta-data further comprising anthropometrical data. 

26. The method of claim 21, a lens being used to capture the image, said meta-data 
information comprising focal length of the lens at the time of acquisition. 

27. The method of claim 26, said meta-data information further comprising focusing 
distance of the lens at time of acquisition. 

28. The method of claim 26, said meta-data information comprising effective sensor size. 

29. The method of claim 21, further comprising: 

(i) adjusting a pixel color within any of said regions wherein red eye artifact is 
determined; and 

(ii) outputting image data to a printer. 

30. The method of claim 29, the image being adjusted within the printer. 

3 1 . A method of filtering a red-eye phenomenon from an acquired digital image 
comprising a multiplicity of pixels indicative of color, the pixels forming various shapes within 
the image, the method comprising: 

(a) analyzing meta-data information including a spectral response curve of a sensor of an 
acquisition device with which the image was acquired; and 

(b) determining, based at least in part on said meta-data analysis, whether one or more 
regions within said digital image are suspected as including red eye artifact. 

32. The method of claim 3 1 , said meta-data information comprising a color 
transformation from raw sensor pixel values to saved image pixel values. 
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33. The method of claim 31, said determining operation including a probability 
determination process based upon a plurality of criteria. 

34. The method of claim 3 1 , said meta-data information comprising acquisition device- 
specific information. 

35. The method of claim 34, said meta-data information comprising one or more 
conditions under which the image was acquired. 

36. The method of claim 31, said meta-data comprising a color transformation from raw 
sensor pixel values to saved image pixel values. 

37. The method of claim 36, color values of said pixels indicative of red eye color being 
calculated based on a spectral response of said red eye phenomenon. 

38. The method of claim 37, the spectral response of said red eye phenomenon being 
according to illumination by a spectral distribution of a camera flash unit. 

39. The method of claim 38, the spectral distribution of said camera flash unit being as 
recorded by said sensor of said acquisition device with which said image was acquired. 

40. The method of claim 39, said determining operation including comparing pixels 
indicative of red eye color and a multiplicity of pixels forming various shapes. 

41 . The method of claim 40, said pixels indicative of red eye color being calculated 
based on an inverse transformation of said color transformation from raw sensor pixel values to 
saved image pixel values. 

42. A digital apparatus having no photographic film, comprising: 

(a) a source of light for providing illumination during image capturing; 

(b) a digital image capturing apparatus; 
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(c) at least one of an image display and an image output; and 

(d) a red-eye filter for modifying pixels indicative of a red-eye phenomenon within said 
at least one of said image display and said image output. 

43. The apparatus of claim 42, wherein said red-eye filter comprises: 

a pixel locator for locating the pixels having a color indicative of the red-eye 
phenomenon; 

a pixel analyzer for determining if a grouping of at least a portion of the pixels located by 
said pixel locator comprise one or more parameters indicative of the red-eye phenomenon; and 
a pixel modifier for modifying the color of the pixels within the grouping. 

44. The apparatus of claim 43, further comprising a meta-data analyzer for determining 
whether to preclude a red-eye phenomenon determination based upon analysis of meta-data. 

45. The apparatus of claim 44, said meta-data analysis being performed before said pixel 
analysis. 

46. The apparatus of claim 44, said meta-data analysis being performed after said pixel 
analysis. 

47. The apparatus of claim 44, said meta-data analyzer comprising an exposure analyzer 
for determining if the image was recorded in a condition indicative of the red-eye phenomenon. 

48. The apparatus of claim 44, said meta-data comprising digital apparatus-specific 
information. 

49. A portable digital apparatus having no photographic film, comprising: 

(a) an integral flash for providing illumination during image recording; 

(b) a digital image capturing apparatus for recording an image; and 

(c) a red-eye filter for modifying an area within the image indicative of a red-eye 
phenomenon, and 
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(d) wherein whether said area within said image is indicative of said red-eye phenomenon 
is determined based at least in part on meta-data information, 

50. The apparatus of claim 49, further comprising memory for recording said image after 
applying said filter for modifying pixels as a modified image. 

51. The apparatus of claim 49, wherein said modified pixels are stored directly in said 
image by replacing said pixels within the image indicative of red-eye phenomenon to create said 
modified image. 

52. The apparatus of claim 50, wherein said modified pixels are stored as an overlay of 
said image thus preserving the original said image. 

53. The apparatus of claim 52, wherein said modified pixels are processed by an external 

device. 

54. The apparatus of claim 53, wherein said external device is a personal computer. 

55. The apparatus of claim 53, wherein said external device is a printer. 

56. The apparatus of claim 49, further comprising an image output for downloading an 
integral image display for printing said image modified by said red-eye filter. 

57. The apparatus of claim 49, the red-eye correction module generating an overlay for 
said pixels indicative of the red-eye phenomenon of the captured image for said at least one of 
image display and image output. 

58. The apparatus of claim 49, wherein the pixels indicative of the red-eye phenomenon 
have a color and shape indicative of the red-eye phenomenon and the image is modified to 
change the color to a black color and further wherein: 

said source of light selectively provides illumination during image capturing; and 
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said red-eye filter is enabled to modify the image in response to said source of light 
providing illumination during image capturing. 

59. The apparatus of claim 58, further comprising an exposure control means for 
determining if the image was captured in a condition conducive to the red-eye phenomenon and 
for generating a red-eye signal in response thereto, wherein said red-eye filter is further enabled 
in response to the red-eye signal. 

60. The apparatus of claim 49, wherein said red-eye filter further includes a false- 
detection avoidance apparatus which enables modification of the pixels indicative of the red-eye 
phenomenon in response to an absence of color indicative of the red-eye phenomenon with in a 
vicinity of and exclusive to the pixels. 

61 . The apparatus of claim 49, wherein said red-eye filter further includes a false- 
detection avoidance apparatus which enables modification of the pixels in response to one or 
more of a substantially white colored region, an iris ring and an eyebrow line within a vicinity of 
the pixels. 

62. The apparatus of claim 49, wherein said red-eye filter detects said pixels within the 
image indicative of a red-eye phenomenon based on one or more of a substantially white colored 
region, an iris ring and an eyebrow line within a vicinity of the area. 

63. The apparatus of claim 49, wherein said red-eye filter comprises: 

a pixel locator for locating the pixels having a color indicative of the red-eye 
phenomenon; 

a shape analyzer for determining if a grouping of at least a portion of the pixels located 
by said pixel locator comprise a shape indicative of the red-eye phenomenon; and 
a pixel modifier for modifying the color of the pixels within the grouping. 

64. The apparatus of claim 63, further comprising a false-detection analyzer for further 
processing the image in a vicinity of the grouping for details indicative of an eye, and for 
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65. The apparatus of claim 63, further comprising an exposure analyzer for determining if 
the image was recorded in a condition indicative of the red-eye phenomenon. 

66. The apparatus of claim 63, wherein the red-eye filter further comprises an exposure 
analyzer for determining if the image was recorded in a condition indicative of the red-eye 
phenomenon. 

67. The apparatus of claim 63, wherein said exposure analyzer for determining if the 
image was recorded in a condition indicative of the red-eye phenomenon including determining 
whether said light source was used during image recording. 

68. The apparatus of claim 63, wherein said exposure analyzer for determining if the 
image was recorded in a condition indicative of the red-eye phenomenon including determining 
whether low ambient lighting conditions existed during image recording. 

69. The apparatus of claim 63, wherein said exposure analyzer for determining if the 
image was recorded in a condition indicative of the red-eye phenomenon further comprises a 
distance analyzer for determining if the subject was at a relatively close distance to the apparatus 
during image recording. 

70. The apparatus of claim 49, said meta-data information being analyzed in said red-eye 
phenomenon determination prior to a pixel analysis. 

71 . The apparatus of claim 49, said meta-data information being analyzed in sadi red-eye 
phenomenon determination following a pixel analysis. 

72. The apparatus of claim 49, said meta-data information comprising digital apparatus- 
specific information. 
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73. The apparatus of claim 72, said meta-data information comprising information 
regarding conditions under which the image was acquired. 

74. A method of filtering a red-eye phenomenon from an acquired digital image 
comprising a multiplicity of pixels indicative of color, the pixels forming various shapes within 
the image, the method comprising: 

(a) analyzing meta-data information including information describing conditions under 
which the image was acquired; and 

(b) determining, based at least in part on said meta-data analysis, whether one or more 
regions within said digital image are suspected as including red eye artifact. 

75. The method of claim 74, further comprising analyzing pixel information within one 
or more regions suspected as including red eye artifact based on said meta-data analysis, and 
determining whether any of said one or more suspected regions continue to be suspected as 
including red eye artifact based on said pixel analysis, said pixel analysis being performed after 
said meta-data analysis. 

76. The method of claim 74, further comprising analyzing pixel information within said 
digital image, and determining whether said one or more regions are suspected as including red 
eye artifact based on said pixel analysis, said pixel analysis being performed before said meta- 
data analysis. 

77. The method of claim 74, further comprising obtaining anthropometrical information 
of human faces and said determining, based at least in part on said meta-data analysis, whether 
said regions are actual red eye artifact, being based further on said anthropometrical information. 

78. The method of claim 74, said filtering method being executed within a portable 
image acquisition device, having no photographic film. 

79. The method of claim 74, said filtered method being executed as a post-processing 
step on an external computation device. 
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80. The method of claim 74, said meta-data information describing the conditions under 
which the image was acquired comprising an indication of whether a flash was used when the 
image was acquired. 

81. The method of claim 74, said determining whether said regions are actual red eye 
artifact being performed as a probability determination process based upon a plurality of criteria. 

82. The method of claim 74, further comprising: 

(i) adjusting a pixel color within any of said regions wherein red eye artifact is 
determined; and 

(ii) outputting image data to a printer. 

83. The method of claim 82, the pixel color being adjusted within the printer. 
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